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[57] ABSTRACT 

An original reading device includes an original mount 
for mounting an original, a reading scanning system for 
reading the original mounted on the original mount by 
scanning the original, and a frame for supporting the 
original mount The reading scanning system is 
mounted on the frame at a back side of the frame. 

19 Claims, 6 Drawing Sheets 
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ORIGINAL READING DEVICE WHEREIN A 
FRAME SUPPORTS BOTH THE ORIGINAL AND 
THE READING SCANNING SYSTEM 

5 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates to an original reading device 
which scans an original while moving and reads image 
light obtained from the original with a photosensor. 

2. Description of the Related Art 
In generalt in an original reading device, such as an 

image scanner or the like, a so-called 1:} optical system 
is mostly adopted in which an ori^nal mounted on 
original-mount glass is scanned using a light source and 
mirrors, and the image of the original is exposed on an 
image sensor or a photosensitive drum. In such a 1:| 
optical system, as shown in FIGS. 5(a) and 5(6), an 
original P disposed on fued original-mount glass 100 is 
illuminated by a light source 101, and image light re- 
flected by mirrors lOi, 103 and 104 is focused onto an 
image sensor 106 including a photosensor located near 
an imaging lens 105. A first scanning unit 107 that in- 
cludes the light source 101 and the mirror 102, and a 25 
second scanning unit 108 that includes the mirrors 103 
and 104 scan the range of the original-mount glass 100 at 
a speed ratio of 1:J along a guide rail (not shown) pro- 
vided on a base frame 109 by means of a driving force 
from a driving source (not shown). The imaging lens jq 
105. the image sensor 106 and the driving source are 
fixedly mounted on the base frame 109. As shown in 
FIG. 6, a. signal representing an image read by the 
image sensor 106 is amplified by an amplifier 110, is 
converted into digital values by an A/D converter 111, 35 
and is transmitted to an image processing circuit 112, 
where image processing, such as binary coding, y-con- 
vcrsion or the Uke, is performed. The processed signal is 
transmitted to an external apparatus, such as a host 
computer, a personal computer or the like, via an inter- 40 
face circuit 113. 

As shown in FIGS. 5(a) and 5{b), the device of this 
kind includes optical components, such as the first scan- 
ning unit 107, the second scanning unit 108. the lens 105, 
the image sensor 106 and the like, and driving-transmis- 45 
sion components, such as a motor or the like, as princi- 
pal components. The original -mount glass, a supporting 
member therefor, electric components and the like are 
mounted around the above-described principal compo- 
nents, and upper and lower covers are finally mounted. 30 

In such a device, however, since the base frame is 
provided as a separate member, the number of compo- 
nents and the number of assembling processes inevitably 
increase, whereby it is very difficult to reduce the size 
of the device. 55 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide an 
original reading device in which the frame of an origi- 
nal mount also serves as the frame of a reading scanning 60 
system. 

It is another object of the present invention to pro- 
vide an original reading device whose height is re- 
duced. 

These and other objecu. advantages and features of 65 
the present invention will become more apparent from 
the following description taken in connection with the 
accompanying drawings. 
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According to a first aspect of the present invention, 
an original reading device includes an original mount 
for mounting an original, a reading scanning system for 
reading the original mounted on the original mount by 
scanning the original while moving, and a frame for 
supporting the original mount. The reading scanning 
system is mounted on the frame on the back side of the 
frame. The frame includes a base frame of the reading 
scanmng system. The frame may also include an exter- 
nal frame surrounding the original mount The reading 
scanning system includes a first scanning unit provided 
with a light source and a fast mirror, a second scanning 
unit provided with second and third mirrors for reflect- 
ing light from the ftrst scanning unit, a lens for focusing 
Ught from the second scanning unit, a photosensitive 
member for receiving light passing through the lens, a 
guide member for guiding the movement of the first and 
second scanning tmits, and driving means for driving 
the first and second scanmng units. The driving means 
includes a driving motor mounted on a portion of the 
device other than the frame. The driving motor may be 
mounted on a base cover of the main body of the de- 
vice. 

According to another aspect of the present invention, 
an original reading device includes a frame with first 
and second scanning units, an original mount, a lens 
cover, and an upper cover mounted on it. The frame is 
mounted on a base cover unit. 

According to another aspect of the present invention, 
a method of using an original reading device includes 
placing an original on an original mount and scanning 
the original using a reading scanning system while mov- 
ing. Both the original mount and the reading scanning 
system are mounted on a single frame. 

According to another aspect of the present invention, 
a method of assembling an original reading device in- 
cludes mounting first and second scanning units onto a 
frame, fuming the frame and mounting an original 
mount on the frame, mounting the frame on a base 
cover unit, and mounting an upper cover on the frame. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. 1(a) and 1(b) are diagrams showing an original 
reading device according to a first embodiment of the 
present invention; 

FIGS. 2(a) and 2(b) are diagrams showing a reading 
scanning unit of the device shown in FIGS. 1(a) and 

m; 

FIGS. 3(fl) and 3(b) are diagrams showing a reading 
scanning unit according to a second embodiment of the 
present invention; 

FIGS. 4(a) and A(Jb) are diagrams showing a base 
cover unit of the second embodiment; 

FIGS. 5(a) and 5(^) are diagrams showing a conven- 
tional original reading device; and 

FIG. 6 is a block diagram showing processing in the 
conventional original reading device. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Embodiments of the present invention will now be 
explained in detail with reference to the drawings. 

FIGS. 1(a), 1(b), 2(a) and 2(b) shown an original 
reading device according to a first embodiment of the 
present invention. FIG. 1(a) is a diagram showing the 
device as seen from above. FIG. 1(b) is a side view of 
the device. FIG. 2(a) is a diagram showing a reading 
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scanning unh as seen from below (the back side). FIG. 
2(6) is a side view of the reading scanning unit 

In FIGS. 1(a) through 2(6), an origina] mounted on 
original-mount glass 2 is illuminated by a light source 7. 
Light reflected by the original is reflected by reflecting 
mirrors 8, 10 and ll^ and is focused onto an image sea- 
sot 20 by an imaging lens 19. The light source 7 and the 
reflecting mirror 8 are provided as a unit to form a flrst 
scanning unit 9. The reflecting mirrors 10 and 11 are 
also provided as a unit to form a second scanning unit 
12, which is moved at a speed half the speed of the flrst 
scanning unit 9 by a driving system (to be described 
later). A frame 1 supports the original-mount glass 2. 
Componenu, such as a lens cover 3, a pair of rails 4a 
and 46, posts Sa-Sd serving as shafts of four pulleys, a 
scanning driving system and the like, are mounted on 
the back of the frame 1. The frame 1 also serves as a 
base frame for mounting the reading scanning system. 

The configuration of the device will be further ex- 
plained in the order , of assembling processes. The flrst 
' scanning unit 9 mounting the light source 7 and the flrst 
mirror 8. and the second scanning unit 12 mounting the 
second mirror 10 and the third mirror 11 are assembled 
along the rails 4a and 46. Idle pulleys IZa-lZd are 
mounted on the posts $a~Sd, respectively. A driving 
pulley 14 is mounted on a shaft 3a on the lens cover 3, 
and driving wires 15a and 156 are wound around the 
driving pulley 14. One end of each of of the driving 
wires 15a and 156 is fixed to the frame 1 after being 
fixed to the flrst scanning unit 9 and half wound around 
pulleys 16a and 166 provided at both ends of the second 
scanning unit 12, respectively. The other ends of the 
driving wires 15a and 156 are connected to a spring 17 
after turning around the idle pulleys 13c and 13d pro- 
vided al the right side of the frame 1 and being half 
wound around the pulleys 16a and 166, respectively. 

A CCD (charge-coupled device) unit 18 includes a 
lens 19 and a CCD 20, serving as a photosensor. The 
lens 19 is previously arranged so as to focus on the CCD 
20. The CCD imit 18 is mounted at a predetermined 
position on the lens cover 3, and adjustment of magnifi- 
cation, reading position and the like is performed. 

A driving unit 22 Including a motor 21 and a reduc- 
tion gear train is then mounted to provide an optical 
reading scanning unit 23. 

The frame 1 bearing the optical reading scanning unit 
23 is turned, the original-mount glass 2 is mounted 
thereon, and the frame 1 is then mounted on a base 
cover unit 26 which mounts a control board 24 and a 
power supply 25. Finally, an upper cover 27 is moimted 
to provide the device as shown in FIGS. 1(a) and 1(6). 

As described above, in the present embodiment, since 
the original-mount glass and the reading scanning sys- 
tem are supported on the same frame without separately 
providing a base frame for the reading scanning system, 
it is possible to reduce the number of components and 
the size of the device. Hence, the present embodiment 
has a big advantage from the viewpoint of freedom of 
design and accurate placement of components. 

Although, in the present embodiment, an explanation 
has been provided of a configuration in which the origi- 
nal-mount glass is mounted from the surface side of the 
base frame, the original-mount glass may be mounted 
from the back side of the base frame. In such a case, an 
assembling procedure may be considered in which the 
base frame is turned and mounted on the original-mount 
glass, and other components, such as the first scanning 



unit, the second scanning unit and the like, are mounted 
thereafter. 

Next, a second embodiment of the present invmtion 
will be explained with reference to FIGS. 3(a), 3(6), 
5 4(a) and 4(6). In FIGS. 3(a) through 4(6), components 
having the same fimctions as in the first embodiment are 
indicated by the same reference numerals, and an expla- 
nation will be provided mainly about portions which 
are diflerent from the first embodiment 
10 FIG. 3(a) is a diagram showing a reading scanning 
tmit of the present embodiment, as seen from below. 
FIG. 3(6) is a side view of the reading scanning unit. 
FIG. 4(a) is a diagram showing a base cover unit, as 
seen from above. FIG. 4(6) is a side view of the base 
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cover umt. 



As shown in FIGS. 3(a) and 3(6), the assembling 
operation of the present embodiment is the same as in 
the first embodiment until the respective components 
from the flrst scanning unit 9 to the lens unit 12 are 
mounted, and magnification and the reading position 
are adjusted. These components constitute an optical 
reading scanning unit 28. In the present embodiment, 
however, as shown in FIGS. 4(a) and 4(6), the driving 
unit 22 comprising the motor 21 and the reduction gear 
train is mounted on a base cover unit 29. Accordingly, 
when the optical reading scanning unit 28 is turned, the 
original-mount glass 2 is mounted thereon, and the opti- 
cal reading scanning unit 28 is mounted on the base 
cover unit 29, the final stage of the reduction gears of 
the driving unit 22 meshes with a gear portion of the 
driving pulley 14 provided on the optical reading scan- 
ning unit 28. Finally, the upper cover 27 is mounted, 
and thus the assembling operation of the device is com- 
3j pleted. 

According to the above-described configuration of 
the present embodiment, since the motor is isolated 
from the optical reading scanning unit, less motor vibra- 
tion is transmitted to the lens and the CCD. Hence, 

4Q reading accuracy is not reduced. Furthermore, since the 
weight of the motor is not applied to the lens cover, the 
shock on the lens cover due to vibration or dropping 
during transportation is reduced. Hence, the present 
embodiment has the effect of preventing reduction of 

45 the positional accuracy of reading components. 

While the present invention has been described with 
rcsspect to what are presently considered to be the 
preferred embodiments, it is to be understood that the 
invention is not limited to the disclosed embodiments. 

50 The present invention is intended to cover various mod- 
ifications and equivalent arrangements included within 
the spirit and scope of the appended claims. 
What is claimed is: 

1. An original reading device, comprising: 
35 an original mount for mounting an original; 

a reading scanning system for reading the original 
mounted on said original mount by scanning the 
original; and 

a single unitary frame for supporting said original 
60 mount, said original mount being directiy mounted 
on said frame and said reading scanzung system 
being directly mounted on said frame at a back side 
of said frame. 

2. A device according to claim 1, wherein said frame 
65 comprises a base frame of said reading scanning system. 

3. A device according to claim 1, wherein said frame 
comprises an external frame surrounding said original 
mount 
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4. A device according to claim 1, wherein said read- 13, A method of using an original reading device, 
ing scanning system comprises a first scanning unit comprising the steps of: 

provided with a light source and a first mirror, a second placing an original on an original mount; and 

scanning unit provided with second and third mirrors scanning the original using a reading scanning sys- 

for reflecting light from said first scanning unit» a lens 5 tem; 

for focusing light from said second scanning unit, a wherein the original mount and the reading scanning 

photosensitive member for receiving light passmg system are directly mounted on a single unitary 

through said lens, a guide member for guidkig the frame. 

movement of said first and second scamiing units, and ^ method of assemblmg an original rcadmg de- 
driving means for driving said first and second scanning comprising the steps of: 

yjj^^ mountmg a first scanmng umt and a second scannmg 

5. A device according to claim 4. wherein said driv- ^^^f ^ ^"^^'^ 

ing means comprises a driving motor which is mounted '"^L components attached 

°V r^"j!lSin?^ ^^mT^h.^in driv mou^ting'an original mount directly onto the frame; 

6. A device accordmg to clami 5, whercm said dnv- counting the friae directly onto a base cover unit; 
mg motor is mounted on a base cover of the mam body * j 

° - t ^^P^ 1 J- J • mounting an upper cover directly on the frame. 

7. An original r«idmg device, compnsmg: ^ J^^^ ofassembling an original reading de- 
a single umtary frame; 20 vice as recited in claim 14. fiirther comprising the step 
a first scanmng umt directly mounted on said frame, counting a lens cover on the frame, 

and a second scanmng umt directly mounted on ^ ^^^^ assembling an original reading de- 

said frame; as recited in claim 15, wherein the step of mounting 

an.ongmal mount dircctiy mounted on said frame; ^^^^ ^ ^^^^ ^^^^^ ^^^^ 

a lens cover attached to said frame; ^5 ^ ^ reading scanning system driving unit 

a base cover umt directiy mounted on said frame; and counted on the base cover unit with a gear portion o a 

an upper cover directly mounted on said frame. driving pulley mounted on a shaft wherein said shaft is 

8. An original reading device as recited in claim 7, attached to the lens cover. 

further comprising a charge-coupled device unit 17 method of assembling an original reading de- 
mounted on said lens cover. 30 vice as recited in claim 15, further comprising the step 

9. An original reading device as recited in claim 8, of mounting a charge-coupled device unit on the lens 
wherein said charge-coupled device unit on the lens cover, 

cover comprises a lens and a charge-coupled device. ig. a method of assembling an origmal reading dc- 

10. An original reading device as recited in claim 7, vice as recited in claim 17, wherein the step of mounting 
wherein said first and second scanning units are 33 the charge-coupled device unit on the lens cover in- 
mounted on said firame by mounting said first and sec- eludes the step of adjusting magnification and reading 
ond scanning units along guide members attached to position of a lens and a charge-coupled device in the 
said frame. charge-coupled device unit. 

11. An original reading device as recited in claim 7, 19. A method of assembling an original reading de- 
further comprising a driving unit mounted on said 40 vice as recited in claim 14, wherein the step of mounting 
frame. the first and second scanning units onto a frame includes 

12. An original reading device as recited in claim 11, assembling the first and second scanning units along 
wherein said driving unit further comprises a motor and guide members attached to the frame. 

a reduction gear train. * * • ♦ ♦ 
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